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(57)Abstract: 

PURPOSE: To obtain a medical of food liquid container which complies to the Pharmacopoeia of 
Japan and is excellent in transparency, heat-seal strength, heat resistance, cold resistance, 
flexibility at low and normal temperatures, impact resistance and elasticity. 
CONSTITUTION: A copolymer consisting of ethylene and a-olefin having four or more carbons 
manufactured by using metallocene catalyst having following natures (1) to (5) is used; (1) MFR 
is 0.1 to 50g/10min. (2) Density is 0.915g/cm3 or less. (3) HAZE is 30% or less. (4) Bend elastic 
modulus (flexibility) specified by ASTM D747 is 2500kg/cm2 or less. (5) Residue by ignition 
residue test of the Pharmacopoeia of Japan is 0.1 wt.% or less. 
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(57) [Bti] 

ciwi B*»s^tea^u, anna, t-h^-;b 
mm TC(i)~(4)ott««*-r*^*p-fe>»« 

(1) MFRA'O. l~50g/l 0# 

(2) fcfttfO . 9 1 5 g/ctn 3 WT 

(3) HAZE*«30 %U~f 

(4) astm D747 ic^^mmam auktt) # 

2 5 0 0 kg/cm 2 JWT 

(5) B &MH#liUfti£lC cfc 3 *< 0 . 1 fi 



(2) 



WmW- 7- 1 2 5 7 3 8 



im&mn TiE(i)~(4)©tt#**-rs;**n-b> 

(1) ^;l/(-7n-U-KMFR)tf0.1~50g/l 
Oft 

(2) SSgtfO . 9 1 5 g/cm 3 JXT 

(3) MX(HAZE)A , 3 0%OT 

(4) A S TM D 7 4 7fc iSftWaMS* (SS*rtt) io 
2 5 0 0 kg/cm 2 JXT 

(5) B*^*te*«©3^!a8^ttiiaK«t*a»*< 

0 . l M%WT 

(a) ~ (d) <ott«««r*-r*fflia«i«<«ebTa 

(a) ^l/h7n-U-(-(MFR)tf0.1~3 0g/l 

(b) VX(HAZE)^5 0%WT 

( c ) B*nm*\cffiz<Dmmftwm&c 20 
0 . 1 m%jxt 

(d) ^;i/hfy->3V(MT)*M . 0gJ-X± 

fSJEA :TB3(i)-(5)©tt«*frrs^*o-fe>*««* 

* 5 0~9 9ii%, 

(1) ^;l/h7D-l/-KMFR)*'0.1~50g/l 
0# 

(2) ffifitfO .915 g/rffitT 

(3) MX(HAZE)i^3 0%ttT 

(4) ASTM D747 K <fcSfttfaM4sjs so 
2 5 0 0 kg/cm 2 JXT 

(5) B*mmjsicm7£<D&imft&mmc£zmftff 
0 . 1 m%jxt 

rftftB : T£(l)~(4)Ott«*tt«xfU>^ft: 
l~5 0ii% 

(1) ^F7n-U-KMFR)*'0.1~20g/l 
Oft 

(2) SBfttfO .8 8-0.9 3 5 g/cm 3 

(3) ^*'J-X7x^h (ME) *M.3W± 

(4) ^l/hf^aV (MT) *M.0g«± 40 

[000 1] 

X'3t>%>„ 
[0 0 0 2] 

[fi£5fcO&ffi] HXSf 3&<D§g§# so 



x*- >y # v mt e -Mmwwt 

iio?n*WfiBiij*ifossain«»«^«ic-&€ffcii>» eft 

Vtt, MliafJftSA^-fMMO^^OfA^ 

gjftTWco 
[0 0 0 3] 

u axmrnijicmsu mm. n-h 

BJBttttS*K:«nfcaE{*fflS«*S*ci:l«:a6 

So 

[0 0 0 4] 

*V*W*flJl/vr«31Lfc, x*- 4 fiLh© 

(1) ><;l/h7P-l/-KMFR)tf0.1~5 0g/l 
Oft 

(2) 0 .915 g/cm 3 fcCF 

(3) MX(HAZE)*'30%OT 

(4) ASTM D747 K «fc*|fttf9Mt* (SUMS) # 
2 5 0 0 kg/cm 2 JXT 

(5) B*mmisicm&vswmsbm&ic**a5Mfi 
0 . 1 mm%Lxr 

[0 0 0 5] $fc, *58B*i, KTtit^AS^ 
^B^tfU MOTI5 (a) ~ (b) <D&tk*mtZ 

(a) ^/l/h7a-l/-KMFR)A'0.1~3 0g/l 
0# 

(b) VX(HAZE^5 0 96t(T 

(c) 0*SI®73k:^O3SSK^S$«ffiC<fcS^^ 



(3) 



«fW¥ 7- 1 2 5 7 3 8 



o . i mm%ixr 

(d) ^;H-f>'->3y(MT)tfl.0gW± 

*f > tO&M-SW 5 0~9 9H%> 

(1) tfrhyu— V— h(MF R)#0 . 1 ~5 0 g/ 1 
Oft 

(2) 1 5g/cm 3 WT 

(3) MX(HAZE)*'3 0%OT 

(4) A S TM D7 4 7 KJjSfttfWtt* (SUMS) # 10 
2 5 0 0 kg/cm 2 JiTF 

(5) B4^«£^aa^#ia*&Kj:3a##t 
o . i mm%lxf 

1-5 011% 

(1) ^^h7n-l/-h(MFR)id'0.1~2 0g/l 
Oft 

(2) mfeftO .8 8 — 0.93 5 g/cm 3 

(3) ^>J-X7i?h (ME) #1.3fiU: 

(4) ^;Hf»3> (MT) tfl.0gtt± 20 
[0 0 0 6] 

[ 1 ] Ml&J&ft 

(1) x^U>" a-*1^7^^»«^ri* G£#A) 
(a) tt« 

® ^/H~7n-b-h (MFR) 

^«i^*©MFR«, 0. l~50g/l 03)\ 30 
L<(i0.5~30g/10^ 4${C$r £ L < (i 1 ~ 1 

5 g /i o^Tfe^ 0 MFRW^i:, m%x*om 

SIS L < 

[o o o 7] © mm 

K««-&f*©mfi«, 0.915 g/cn 3 «T, ^L< 
iiO.9 10 g/cm 3 WT, #tc»S L<ii0.905g 

/cm 3 wTT'fe«.„ *tf»wsf* tmm&, m$k&i? 

[0008] ® MX (HAZE) 40 

mnm^mt, s»me w*m& :j is k 6 7 

— h%)£BL. J IS K7 1 05tC<£3HAZ E^rSU 
^Lfc i: £<£HH# 3 0 %tTF> ^L<ii20 %JWT, 
micOfS K(il5 %HTfS5„ HAZE tf±fefBB 

[0 0 0 9] © 

m^m^mt. astm D747 tck-st&tf^iwtf 

2 5 0 0 kg/cm 2 OT> U < It 2 0 0 0 kg/cm 2 U so 



T, fcHcSfg; L< It 1 0 0 0 kg/cm 2 WTTfeSo ftlf 

[o o i o] © affiMMc^saft 

Affile* SgtfW 0. lii%«TT*feSo 
[0 0 1 1] S&fc, TfB©!iJ«73j*T' 
^A6n*iflflLh»»lt»»J (TREF) lc*5tt3igffl 

-*<Di&S# 1 0 0 ICWK » $ L < » 8 5 t«T, W 
tC»SL<«7 StJ^TT'&O, K±kf-^©1/2SS 

1«±, #g:L<fil~2 0. «fC»Sb<t±l~l 
5, It!ff$L<(il~10T^5fe<0^ <fct>#*L 

^ 0 sfc, ras^«. 'u&±mmmftm (tre 

F) t<fc£»£T% 5 0t»cfct3-*»aJi«»TIS*ff* 

1) (D) #0. 9 1 g/cm 3 7£mT°&2>tZ : 

Y (%) S-4 500 D+4105 01 U Y^IO 
0) , S?SL<{iY (%) ^-4 6 5 0 D+4 2 3 8 

OIU Y< 1 0 0) 

2) (D) tfO. 9 1 g/cm 3 «±T-$Si:t : 

Y (%) <10, »^L<ti, Y (%) <7 

[0012] ?aa±#?gai^g'j (tref) mmzm 

TREF (DMfeJj&lt, Journal of Applied Polymer S 
cience. Vol.26, 2417-4231(1981), Mft¥MWa£¥$& 

m 2pico9 (HBfd6 3^) ^(DjcmzmmznT^z 

&Kffl«*iitt*fcttM®tt£#™-*«c «fc 9, S 

oa^tfsiuL, sueafcT-rso c©»s«T?©»m 

M5y77ICi-3t, # y V-OH^51S c t 

[0 0 13] (b) «S^cDSjfi 

It. m%.&ftfflBB5 8-1 9 30 9^, IBJ5 9-9 5 2 
9 2f, |BI6 0-3 5005^ |B]6 0-3 5006 

|B]6 0-3 5 0 0 7*§, |B]6 0-3 5008^ IrI 
6 0-3 5009§, 15)61-130314^ ftlffl^P 
3- 1 6 30 8 8fOSiii, 3-D >y/^fFfib^M 
S4 204 3 6 RtfSBR&BS&ffiWO 9 1 / 

0 4 2 5 7#l»ln«*fce*SftT^S**n"fey|tt 

ir^iWO92/0 1 7 2 3*§3¥ 



(4) 



1 2 5 7 3 8 



a-^l/7^>i: **M^r * c U: <fc 0 ®Bi <T 
COO l 4] ±3*0^*n-fe>{bdHii:KiSUT*B6ft 

-r*^tt{t**j±Ti3* (i) T?a«ti* 0 

[Q] - [Y] - (I) 

£t>W£n& 0 ch6o*f#y»»*¥ l-soi 

^•;l/^x-;l/) hy7x-;V7;V$-^ 
A, h'J7x-;l/t*V- , >^ hUxf;l/t*V-9 30 
a, eyu^ m<f*>. &^*>\ 

coo i s] src, Ytt-f^vttfb^woT-^vja^ 
;i/5-">A{b**r-*>. *«5ffU!>A{b-&«7-* 

ftnfctt7- h77x- ;l/*9JR^ 7^ h^X (3, 4, 40 
5-h'J7Wn7xx;W *«>SR. ff7^X (3. 
5-S> (h'J7;I/*n^f;W 7x-;W rb 
^X (^>^7MP7x^;W fh77i 
— ;l/r;l/S — fh7+X (3. 4, 5 - HJ 7/1/ 
*n7i-;W r/l/^x^A. fh7^x (3, 5-v? 
(h'J7Mo^f;l/) 7x-;W T/l/^— f h 
^*x (3, 5 -v 7 (t-T^/W 7x-;W TjI/S- 
fh7^x (^y^7;VtD7x-;W 7/1/^- 

•>A, fh77x-M'J«)A, T^h^X (3, 4. 
5-h'J7;l/to7x-;l/) *fy*A. T^h^^X so 



(3, 5-S> (h'J7;Wn^f;W 7x-W tfy* 
A. -r b^X (3. 5-5> ( t -y^)V) 7x-;W 
#»J^A, t- h^^X H>^7Wn7x-;W *fU 
^ A, fh77x-;Wjy, fh7« 
P7x-W y fh77xx;l/t:i > fh7+X 

K>^7;^07x-W big, fh77xX/l/7> 

^e>, t- h^^x ^ 7/1/* D7x-;W 

fc* ■ItmtfMrtfcfcLTtt, /I/>rxiMb&»i:LT»i 
^WtOO^, ^*n«b>fb-&«i:SlSLTSffia 
7 - 1 > ^ o Tl^gfti^Mt 8ftT$ 0 , 
OAPy vfbftKfb&W^B^Kfc LT»6tiTt^*A 
■■fbWft^jWWffetiSo RttWtett. /NnyvftT 
$/ »> A^/lM* XttttMHMbttft if MRS ft*o 
C0 0 1 6] x^U>fc a -*U7>r 

*ffi-Y*:/«^i6##*L<, 

ft*, cokee^* warns 6-186 

0 kmbs 8-2 2510 6#^«tcfe«^n 

TV^S. BE* #2 0 0 kg/cm 2 J^±, »SL<«3 0 0 
-2 0 0 0kg/cm 2 , fflfttfl 2 5t^ #$L<fcfc 

1 3 0-2 5 0°C. 9#tc£?£L<te: 1 5 0-2 0 0TO 

COO 1 7] x^UVi:JM-&sn3a-:*U7>f > 

1 -'v^-trX 1 -t^f 
>\ 1 -^fX 4-^^*;l/^>-r^- K 4 

2&4-1 8. «fc#*L<tt«Jl«4~l 2. 
L<tt«*ft6-~1 0OliXB2iCU:Oo-*l/7 
-r>2-6 0ii%, (?SL<tt5-5 0iI%, WU: 
JfSKtil 0 — 3 0li%t, xfl/V4 0-981 
S%, £?S:L<te5 0-9 511%, »fcl#SL<tt7 
0-9 0M% ©AW* LI/ \, 

coo 1 si (2) x^u>^a^» o«»b) 

(a) ft« 
® MFR 

ixfl/>M^MFR(i, 0.1 — 2 0 g/ 10 
«K »*L<»0.3-1 0g/l 0». ^ftcSf^L< 
»0 . 5 — 5 g/ 1 0»T88o M F R^iS-T^i:. 
*»SRfttt««*0»*L<ft^ o MFRaWW-ffSk, 
If ffl^HMfc ft D L < ftv> 0 



(5) 



W7-1 2 5 7 3 8 



© mm 

&3L?-U>%km'&fc<D&mt, 0.88-0. 93 5 g/ 
cm\ $f$L<«:0 . 9 0~0 . 9 3 g/cm\ L 
< (iO . 9 0 5 — 0. 9 2 5 g/cm 3 T'fe«o ^StfiSfT 

V\> 

® ^^'J— I7ii- 1- (ME) 

mx-=f- Vy?m&W<DM E 1.3 tt±, #3: L < & 

1.6JiLh, HlcjlfSKtil.8111:, Sfe$fSL<« 10 

2.0iX±T'$.Sc MEtf/J^-T^S^ 

© */lh7-Zs~>3> (MT) 

lil.5g «±» «Ft»S L<«2.5g iX±. 
L<i±5gJ-X±t*65o MT*Vh^-r^i:, /U^ftS 

[0 0 19] (b) M#0)J 
±fex^U>^fi^*<D^#0!|i:LT{±, #'Jifb 

j£#AtW<7)x?-^;/ • a-*l/7^y«I^ 20 

fcfci&mz 2 OtUUi, KJSJE*) 1 7 0 0 kg/cm 2 

[0 0 2 0] [2] ##A*$J:tfj«#B**Hj«» so 
(i) M-iam-B; 

±SU8to A *3 cfc Zf&ft B *«rT £ <tf JJiffl/£!Wc * » * 
&^OBB-&SiJ-a-(±, ^A:^B = 5 0 : 5 0-9 
9 : !?SL<(i6 0 : 4 0 — 9 5 : 5MM 

%, IttCSfS: L<(±70:30~90:10 mm%T$> 

[0 0 2 1] (2) fflfig^Otttf 40 
© MF R 

*^(cffiffl*tl?.iffi^©M FRIt 0 . 1 — 3 0 g 
/\ 03\ »SL<«0.5~1 0 g/1 0»s ^tC» 
IL<til~5g/10m5. MFR*'lit^5 
t, W«38tt&H*<&!3#3:L<&</\, MFRtffitlf 

© 'WX (HAZE) 

M»HAZEtt 5 0%KT, L < l* 3 0 % 
! lttcW : $L<{i2 0%OTT-fe5. HAZEA^ 



j£lcJ:*g##0. lM%WFCfc*. 

© ^/l/hf^ay (MT) 

l»OMT(i, 1 . 0 gJiQu $?$ L< tt 1 . 5 g 

±> »tjf$L<lt2. 5 gtUlT-ifcSo MT*VJs^-r 

[0022] [3] m&m®m 
>7u->am interne. ru-mm\c^ 

t>. i?30~800/jm, WSL045 0 — 3 0 0 \l 

*aj«fftif» t^W?\ ftftM^h;k jlii«IKSS/<v 

[0 0 2 3] 

(1) MFR:JIS K7210 IcmM 

(2) : J I S K 7 1 1 2 tcJpftB 

(3) ME : J I S K7 2 10T«fflSn5^l'H'> 
T^+h- *ffifflU jB«*ftttJ'U>^-ia*2 4 0 

So SMlLfcmBtoOEttS (D) *v>r*n*-*--e 

ME^r*J6S' 0 
ME=D/D0 

(4) MT : JUPflMWH^-ven^^ l -B£T\ KtK 
jgftl 9 01C, ttliiiS 1 cm/»T% JfUHStlfclMfi 

*§i#«i*Hto3iBesft*»'«fca< Lrmmy^'p^ 

[002 4] (5) rgWfti^ : T R E F ^rJWT^fFtCT 

mm ■ =mmm cfc t i 5 o a 

iJSii : 1 

i"J^i8fi : 4 mg/ml 
JiAffl : 0 . 4 ml 

*-5A:BHfp^X AD80M/S 3* 



(6) 



hu wiH*aft«*f^*r*. coa*H«mft«*ja 

B7?HHftjlH/Wl:t5p coa^}Saft»Of^BI 

tt, tttt%&tHffi& 1 OOtSfeD 8 9 . 3mm, Vm* 10 

»I0. 1 ^fct) 7 6 . 5imTimo/Co 

(6) HAZE:jIS K7105 IC^M 

(7) ftfrfgitt* : ASTM D747 IcmM 

(8) : i s o r i i 8 4 icmm 

[0 0 2 5] (10) hfttfbAUK : J I S K 7 2 

0 6 tctpffl 

(11) SfeftrSS : «5iWteJ«HW» (y«^SS : 0. 3 
mm) 

(12) 3 0 0 g fc— h : JK&ttMRttxCfc 20 
— hi'-^-lcT, ->-;l/JE^j2kg/cm 2 , ^>-;VMl 

*mi£tZ>o C(DH-h^-;l/3fiKtf300g/l 5m 

mS5nsiBfi*3 o Ogfc— hi/— ;Ma*k-r*o 

(13) DDI (^-hFoy^y/^h) : J IS Z 

1 7 0 7 IC^ffil 

(14) ufc Hv^filfll : 7>r;l/A lfi«3 7Ji/— ;l/U 
*fi***)5*u h7^>-;Ht^yy;Vi:t^ cn 
£6 0W-t-7>tT2 4«fHl3SW-r«o Sffitt 
$/— Mzk^H&^xnfci^U cti^> 30 

fiffigffi 0 : MM (XttfcfflO 
l 

2 :«D6ns (M^I^ (XliflO frtoatpa) 

3 II 3 (XttflOTft) GRfc«U«) 

4 :$SKH? (XttWV-rft) 

5:$tL<JI? CXtt*^**) (B*£n£v>g& 

lOifeD^fto 40 



ffl¥7- 12 5 7 3 8 

10 

[0026] mmm i 

MttOMHtt* WWW 6 1 - 1 3 0 3 1 4#4HBfcK« 

(4. 5> 6. 7-f h5fc Fn>f>"r~/l/) ^/lox 
•>A^D7-< K2 .0SU*;WC, li$Xb , )77- 
H*^;l/T;l/^*^>*±f2fgWotfL i o o o^;WS 
in*. h/l/x>T* l o U y h;l/tc««?bT««»«E*«i 

h/KM»»«*-h*u- Tggmsj&mc* x*-u> 

««%i:S:£<fc'5fc:«*&U KJKffirtQjE** l o o o 

kg/cm 2 icu^>, i so , c<oja*-esrt;*ffaofto s 

j£»T«. MFRtf3.5g/l 05h «S^0.9 0 0g 
/cm 3 . TREFSttiftI^t?-^lOT*$0, t£— 

[0 0 2 7] (2) x» U > iSB-frttOHiS 
X^U:/*jEjSffl*2 6 0°C. fcfofrtl 1 5 0 0 kg/cm 
2 T\ *— h^U— ^ST«*Lfco S*SR7«. M F 
Rtf4g/1 0 5K «*#0 . 9 2 g/cm 3 > MTtf9.8 
g. MEtf2.5©«'JxfUy*fft« 

[0 0 2 8] (3 )g^cQig^ N ^Rtf£Ogffi 
±e*»Afc*»B**»A :fi£#B = 9 0 : 1 Oil 
%"MB*U 4 OnfJMimttOTrtTBflUE 16 0tC 
TJBttU h«©»flgffl«»*»«:o Kffl/£%<£> 

£*y httfbSWSk flSffcfflft*itt£U ^v^dco^ 

i/\ co^^;l/Atcov^T3 o o gt- hi/— ;i/3fift, 
DDK HAZE. gia»tt*^»F«*R*ofco 2 6 
c(07-<;l/Aia*3S'>-;i/U Gffi*) 

i ic7jktmz>x*&z>o 

GWWfcflO tm : ^^-3 5mm0 T^-YiSJHB 
j£^fSjS : 2 5 0 1C 
!7 -f )]/ : 100/im 

[0 0 2 9] 



50 
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